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Abstract 
The present investigation entitled “Exploitation of Genetic variability and trait association studies in 

Indian mustard (Brassica juncea L.)” was carried out during Rabi 2021-22 with three environments. 

Experimental material consisted of 20 Indian mustard genotypes. The experiment was conducted in 

Randomized Complete Block Design, using recommended agronomic practices for normal growth of 

crop. Field experiment conducted at the village Naugaya, Bharatpur, Rajasthan during Rabi season 2017-

18 and 2018-19. The mean, range, phenotypic, genotypic and environmental variance, genotypic and 

phenotypic coefficient of variation, heritability in broad sense and genetic advance were calculated. Path 

coefficient analysis was carried out using correlation coefficients to know the yield-contributing traits 

having true associations with seed yield. Improvement in seed yield can be achieved by selection using 

the correlation and path analysis data generated in this study. 1000-seed weight was positively correlated 

with siliqua length. 1000-seed weight and total siliquae/plant also had higher phenotypic and genotypic 

direct effects on seed yield/plant, revealing that indirect selection for these traits would be effective in 

improving seed yield. The high heritability coupled with high genetic advance for 1000-seed weight 

would also be of great use for indirect selection for improvement in seed yield. The material used in the 

study is of diverse nature and can be used in the breeding programme for development of improved 

genotypes in mustard. 

 

Keywords: Brassica juncea, correlation, heritability, path analysis, variability 

 

Introduction 

Indian mustard [B. juncea (L.) Czern and Coss] is one of the most important oil seed crops of 

the country and it occupies considerably large acreage among the Brassica group of oil seed 

crops. India stands first both in acreage and production of rapeseed and mustard in Asia. 

Rapeseed and mustard is cultivated in an area of 6.30 million hectares with a production of 

7.20 million metric tonnes and with an average yield of 1143 kg/ha. In India, mustard and rape 

seed are being grown largely in states like, Uttar Pradesh, Rajasthan, Haryana, Assam, Gujarat, 

Punjab, West Bengal and Madhya Pradesh. 

Indian mustard is an amphidiploids (2n=36), derived from interspecific cross of Brassica 

campestris (2n=20) and Brassica nigra (2n=16) followed by natural chromosome doubling. 

The seeds are used as medicine, spices and as components in the preparation of salad, curries 

and pickles. The mustard is mainly grown for oil, the cake obtained after oil extractions widely 

used for cattle feeding. The unrefined oil is used for edible purpose in India. There is 

increasing interest in preparation of detoxified high functional mustard cake which is a good 

source of protein and minerals. The seeds of mustard contain 39 to 44% oil and 28 to 32% 

protein. 

In spite of the availability of appropriate technologies to increase per unit area production of 

mustard, the total cultivated areas under these remain static. The oil crops occupy an important 

place in the economy of Indian agriculture. In the oil seed scenario of India groundnut ranks 

first and rapeseed-mustard second. In India, Madhya Pradesh is the second largest rapeseed-

mustard growing state after Rajasthan. The production from this meager area increased 

manifold through the development of high yielding and oil content varieties and also free the 

challenge of loss in production due to biotic and abiotic factors like diseases, pests and 

moisture stress. 

 

Method and Material  

The experiment was laid out on Bharatpur district is located in the eastern part of Rajasthan. It 

stretches between 26⁰ 41' 58.67” to 27⁰ 49' 41.74” north latitude and 76⁰ 52' 06.42’’ to 77⁰ 47'  
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47' 05.51’’ east longitude covering area of 5079.4 sq km. The 

maximum temperature during the month of May and June 

reaches up to 33.7 °C, whereas minimum temperature goes 

below 14.1 °C in the month of December or January. The 

average rainfall in this region is 698.21 mm which is mostly 

received during monsoon season between mid - June to end of 

September with little occasional showers in other seasons. 

Experimental material consisted of 20 Indian mustard 

genotypes. The experiment was conducted in Randomized 

Complete Block Design, using recommended agronomic 

practices for normal growth of crop. Experimental area was 

uniform in respect of topography and fertility. 

The experiment was laid out design RCBD with 20 genotypes 

and three replication. The material used in the experiment was 

fertilizer dose NPK (80:40:40 kg/ha). The crop mustard 20 

different genotypes, spacing of 30 cm X 10 cm. Observations 

were recorded on single plant basis. For recording single plant 

observations five competitive plants from each plot were 

randomly selected. All of the growth characters viz. plant 

height, number of branches, number of capsule and days of 

maturity etc.  

 

Result and Discussion 

The results obtained in the present investigation entitled 

“Exploitation of Genetic variability and trait association 

studies in Indian mustard (Brassica juncea L.)” was carried 

out with 20 genotypes of Indian mustard laid out in 

Randomized Complete Block Design at the village Naugaya, 

Bharatpur, Rajasthan, during rabi 2021-22. To assess 

variability in the germplasm, studied genetic parameters of 

variability. Correlation analysis was performed to find out the 

degree of relationship between the characters. 

Significant and positive correlation was observed for seed 

yield per plant with number of primary branches per plant, 

number of secondary branches per plant, number of siliqua on 

main raceme and biological yield in all the environments. 

These traits showed stable performance in different 

environment seem to be major yield factors; hence selection 

of these traits will be effective for constructing plant type of 

Indian mustard for improvement seed yield in different 

environments. Plant height exhibited significant and positive 

correlation in EI, EII and EIII. Days to 50% flowering and 

days to maturity exhibited negative correlation in EI, EII and 

EIII of Indian mustard. These results indicated environmental 

factors influenced these associations, therefore these traits 

would not consider for improvement of seed yield. 

High heritability coupled with high genetic advance as 

percentage of mean and estimates of genotypic coefficient of 

variation were higher for number of secondary branches per 

plant in all the environments of Indian mustard have 

consequent chances of improving these traits through simple 

selection, indicating additive gene action may be responsible 

for expression of these traits. The correlation and path 

analysis studies showed that for developing new plant type in 

Indian mustard should be multiple primary and secondary 

branches, more number of siliquae on main raceme, plant 

height, high biological yield and seed yield which improve the 

productivity of plant, while in addition to these traits large 

seed size should provide more emphasis for developing plant 

types in Indian mustard under different environments. A 

subsequent genetic diversity among the genotypes was 

observed. The maximum contribution towards the total 

divergence was found through days to 50% flowering, seed 

yield per plant and number of secondary branches per plant in 

Indian mustard. These traits were responsible for expressing 

maximum diversity between the clusters. Six advanced 

breeding lines viz., PM-30, Pusa Vijay, Varuna, PM-25, 

JMM-991, Pusa Mahak and RVM-1 were found most 

divergent are selected and be used for further hybridization/ 

breeding programme. 

 
Table 1: Phenotypic correlation coefficients of Indian mustard 

 

Characters 

Days to 

50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number of 

primary branches 

per plant 

Number of 

secondary branches 

per plant 

Number of 

siliquae on 

main raceme 

Biological 

yield 

Seed yield 

per plant 

(g) 

Days to 50% flowering 1.0000 -0.216 0.106 0.264 0.194 -0.491** 0.069 -0.294 

Days to maturity  1.0000 -0.038 -0.071 0.141 0.282 -0.066 0.359* 

Plant height (cm)   1.0000 -0.040 0.263 -0.110 0.095 -0.142 

Number of primary branches per 

plant 
   1.0000 0.414** 0.230 0.426** 0.325* 

Number of secondary branches 

per plant 
    1.0000 0.181 0.081 0.287 

Number of siliquae on main 

raceme 
     1.0000 0.122 0.891** 

Biological yield       1.0000 0.226 

Seed yield per plant (g)        1.0000 
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Table 2: Genotypic correlation coefficients of Indian mustard 

 

Characters 
Days to 50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number of 

primary branches 

per plant 

Number of 

secondary branches 

per plant 

Number of 

siliquae on main 

raceme 

Biological 

yield 

Seed yield 

per plant (g) 

Days to 50% 

flowering 
1.0000 -0.217 0.108 0.275 0.196 -0.493** 0.068 -0.297 

Days to maturity  1.0000 -0.040 -0.074 0.139 0.285 -0.067 0.364* 

Plant height (cm)   1.0000 -0.041 0.263 -0.111 0.097 -0.142 

Number of primary 

branches per plant 
   1.0000 0.421** 0.232 0.435** 0.331* 

Number of 

secondary branches 

per plant 

    1.0000 0.181 0.083 0.289 

Number of siliquae 

on main raceme 
     1.0000 0.129 0.899** 

Biological yield       1.0000 0.230 

Seed yield per plant 

(g) 
       1.0000 

*, ** significant at 5% and 1% level respectively 
 

In the present study the path coefficient analysis revealed that 

number of siliquae on main raceme, number of primary 

branches per plant, number of secondary branches per plant, 

days to maturity and plant height had the highest positive 

direct effect on seed yield per plant. However, maximum 

negative direct effect on seed yield per plant was found 

through days to 50% flowering followed by biological yield 

in EI. Whereas in EII number of siliquae on main raceme had 

the highest positive direct effect on seed yield per plant, days 

to 50% flowering, days to maturity, biological yield and 

number of secondary branches per plant. However, maximum 

negative direct effect on seed yield per plant was found 

through plant height and number of primary branches per 

plant. While in EIII number of primary branches per plant had 

the highest positive direct effect on seed yield per plant, 

number of secondary branches per plant, days to maturity, 

plant height and number of siliquae on main raceme. 

However, maximum negative direct effect on seed yield per 

plant was found through biological yield and days to 50% 

flowering. However, maximum negative direct effect on seed 

yield per plant was found through number of primary 

branches per plant and plant height. There were 

environmental effect on phenological traits; correlation 

coefficient value differs in the environment factors like erratic 

rains, temperature fluctuations in different growth stages. 

Similar findings are in conformity with the Kardam et al. 

(2005) [33] who were reported that number (s) of siliqua per 

plant, number (s) of seeds per siliqua and number (s) of 

siliqua per main raceme had positive direct effect on seed 

yield per plant (g). Yadav et al. (2011) [34] reported that 

number (s) of siliqua per plant had positive direct effect on 

seed yield per plant (g). Dawar et al. (2018) [35] demonstrated 

that seed yield per plant had positively directly affected by 

number (s) of siliqua per plant, plant height, number (s) of 

seeds per siliqua and had negatively directly affected by 

siliqua length. Gupta et al. (2018) [26] reported that seed yield 

per plant had positive direct effect by harvest index, number 

(s) of secondary branches per plant, number (s) of seeds per 

siliqua. An overall observation of path coefficient analysis in 

the present investigation revealed that days to 50% flowering, 

days to maturity, plant height, number of primary branches, 

number of secondary branches and number of siliquae on 

main raceme are important factors for the seed yield and 

common genes may play an important role for their 

expression. Therefore, due consideration must be given to 

these traits while, practicing selection for yield improvement. 

Thus, it may be suggested that the best ideotype for Indian 

mustard will be those having high yield with more number of 

siliquae, high harvest index and biological yield. The 

significantly positive association and high direct effect on 

seed yield suggests that more effective selection should be 

oriented towards selecting the plants for more number of 

siliquae, high harvest index and high biological yield per 

plant, thus ultimately it will be resulting in higher seed yield.  

 
Table 3: Phenotypic path coefficient analysis for yield and its component characters in Indian mustard 

 

Characters 

Days to 

50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number of 

primary branches 

per plant 

Number of 

secondary branches 

per plant 

Number of 

siliquae on 

main raceme 

Biological 

yield 

Seed yield 

per plant 

(g) 

Days to 50% flowering -0.2967 0.0107 -0.0653 0.0251 0.0188 0.0333 0.1010 -0.1935 

Days to maturity -0.0073 0.2024 -0.1004 -0.0638 0.0306 -0.0019 0.0520 -0.0290 

Plant height (cm) 0.0316 -0.0713 0.1438 0.0421 -0.0019 0.0422 -0.0064 0.1101 

Number of primary branches per 

plant 
-0.0319 -0.1192 0.1107 0.3781 0.0831 0.2003 0.1473 0.3150 

Number of secondary branches per 

plant 
-0.0213 0.0507 -0.0045 0.0737 0.3354 0.0132 0.0281 0.4337 

Number of siliquae on main 

raceme 
-0.0031 -0.0003 0.0081 0.0147 0.0011 0.0277 0.0053 0.2390 

Biological yield 0.1353 -0.1020 0.0177 -0.1548 -0.0334 -0.0759 -0.3974 -0.0702 

Residual effect = 0.7960 
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Table 4: Genotypic path coefficient analysis for yield and its component characters in Indian mustard 

 

Characters 

Days to 

50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number of 

primary branches 

per plant 

Number of 

secondary branches 

per plant 

Number of 

siliquae on 

main raceme 

Biological 

yield 

Seed 

yield per 

plant (g) 

Days to 50% flowering -0.3118 0.0115 -0.0691 0.0255 0.0205 0.0353 0.1083 -0.1950 

Days to maturity -0.0086 0.2317 -0.1161 -0.0760 0.0354 -0.0026 0.0602 -0.0307 

Plant height (cm) 0.0345 -0.0781 0.1558 0.0464 -0.0021 0.0458 -0.0070 0.1105 

Number of primary branches per 

plant 
-0.0339 -0.1355 0.1229 0.4131 0.0928 0.2223 0.1629 0.3195 

Number of secondary branches per 

plant 
-0.0214 0.0497 -0.0044 0.0729 0.3246 0.0128 0.0274 0.4359 

Number of siliquae on main raceme -0.0009 -0.0001 0.0024 0.0044 0.0003 0.0082 0.0016 0.2398 

Biological yield 0.1469 -0.1099 0.0190 -0.1668 -0.0357 -0.0821 -0.4228 -0.0694 

Residual effect= 0.7901 

 

Genotypic path coefficient analysis revealed that and number 

of primary branches per plant (0.4131) had the highest 

positive direct effect on seed yield per plant followed by 

number of secondary branches per plant (0.3246), days to 

maturity (0.2317), plant height (0.1558) and number of 

siliquae on main raceme (0.0082). 
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